Objectives: To establish whether a questionnaire incorporating MacKie's risk factor flow chart can identify patients at high risk for melanoma so that they can be targeted for primary and secondary prevention. To validate the risk score derived from the questionnaire and test the feasibility of self completion by comparing patients' self reported skin characteristics with a skin examination performed by an experienced general practitioner. Design: Prospective questionnaire survey followed by a comparative study. Setting: 16 randomly selected group practices in a health district in Cheshire, United Kingdom. Subjects: Questionnaire survey-3105 consecutive patients aged 16 years and over attending for a primary care consultation; comparative study-a self selected subsample of 388 of the 3105 patients. Main outcome measures: MacKie risk group for melanoma. Comparison of high risk skin characteristics reported by patients and those noted during a skin examination by a doctor ( statistic). Results: 4.3% of patients (87% women) were in the highest risk group and 4.4% (79% men) were in the second highest risk group, as defined by the MacKie score. Agreement between patients' self appraisal of skin characteristics and clinical skin examinations was reflected in values of 0.67 for freckles, 0.60 for moles, and 0.43 for atypical naevi. Conclusion: This questionnaire helped to identify a group at high risk for melanoma. Furthermore, good agreement was found when the patient's risk scores were compared with results of the clinical skin examination. This risk score is potentially useful in targeting primary and secondary prevention of melanoma through general practice.
Introduction
Malignant melanoma is a comparatively rare but serious form of cancer. Although recent work shows that the incidence for women in Scotland has stabilised, previous figures showed that incidence and mortality for melanoma have increased in the United Kingdom by more than 50% in the past decade. These may rise further as ozone depletion increases exposure to ultraviolet radiation, the main aetiological factor in skin cancer. [1] [2] [3] Melanoma has a disproportionate impact on young adults. Eighteen per cent of melanoma cases occur in people aged between 15 and 39 years, but only 4% of all malignant neoplasms are found in this group. In women aged 20-35 years, melanoma is the most common cancer after cervical cancer, and it is the sixth commonest cancer in men. Prevention and early detection are included in the Health of the Nation objectives. 4 Since the most important prognostic factor is the thickness of the lesion, successful treatment of melanoma depends on early diagnosis and excision. 5 6 In Australia, where the incidence of melanoma is high, popular pressure for a screening programme exists. Population screening based on Wilson's criteria would be neither practicable nor cost effective in the United Kingdom. 7 However, the argument for selective screening has been promoted in other countries. 8 9 Where resources are limited, a cost effective and selective primary prevention strategy for melanoma is better than costly, poorly targeted secondary prevention.
Public education campaigns in Glasgow, Nottingham, Leicester, and Southampton led to an increase in the number of patients with thin "good prognosis" tumours when they were seen at pigmented lesion clinics. [10] [11] [12] [13] However, more people also presented with non-melanoma skin cancers, for which the benefit of early diagnosis is unknown. Furthermore, the workload of dermatologists and use of resources increased, and routine care of patients was disrupted. 14 The benefits of these education campaigns have therefore to be weighed against the cost of extra procedures for benign lesions and the public anxiety they may engender. 15 Primary and secondary prevention would be practicable if a small group with a high burden of disease could be identified. McKie has described a promising but untested model to identify people at high risk.
The need for prospective studies to evaluate MacKie's scoring system has been recognised in three recent review articles by Elwood, Johnson and colleagues, and Morris. 15 18 19 Elwood points out that studies using various risk criteria have suggested that selecting about 7% of the population who have 35% of all melanomas (that is, an incidence five times that of the average population) is possible. Selective screening of a high risk group would be less costly than population screening as fewer subjects would have to be seen, but the rate of positive results would be higher and proportionately more lives would be saved.
This study aimed to determine the size of the group at high risk of melanoma. It also assessed whether a simple, self completion risk factor questionnaire could be given to establish risk level in a primary care setting and whether this information could help in targeting primary prevention or possibly selective screening.
Method

Risk score construction
We developed a questionnaire and tested it in a pilot study in four general practices. The questionnaire covered individual risk factors, knowledge, and behaviour as they relate to melanoma. This report concentrates on MacKie's four independent risk factors for melanoma-freckles, moles, atypical naevi, and a history of severe sunburn (box).
MacKie's risk factor flow chart was derived from weightings of independent risk factors found in cases and controls matched for age and sex. MacKie's paper gives an algorithm for calculating the risk score.
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Definitions
Moles were defined as "usually dark brown but occasionally flesh coloured; most often flat but sometimes raised above the surface of the skin; oval or circular, and from 2 mm (like a small bird seed) up to 1 cm or almost^inch in size." Atypical naevi were defined as "large moles with an irregular edge or irregular colour." The history of sunburn was obtained by asking "How many times in your life have you had bad sunburn (with peeling of your skin)-never, one or two times, or three or more times?" Questions were designed to be robust, no matter the season in which the questionnaire was completed.
Statistical considerations
We calculated that 2000 subjects would be needed to estimate the prevalence of the highest risk category (containing all four of MacKie's risk factors) at levels of 2% (95% confidence interval 0.05% to 0.5%) and 1% (0.6% to 1.5%). We also calculated that at least 200 subjects would be needed to compare the self report with skin examination by a doctor for the 95% confidence intervals to exclude 50% for sensitivity and 75% positive predictive value (Confidence Interval Analysis, BMJ Publishing group). The average weekly surgery attendance rate of patients aged 16 years and more was determined from six Cheshire group practices and allowance was made for 50% of patients to fail to complete the questionnaire. From these results we calculated that we would need to conduct the survey in 16 practices.
Survey methods
A prospective questionnaire survey was carried out in 16 of 18 group practices randomly selected from a total of 46 in the Crewe and Macclesfield Health Districts, Cheshire. Two practices declined to participate. The area covered by the practices (1544 km 2 ) represents a cross section of urban and rural practices. The questionnaire study took place between September and November 1995, after the health centre staff involved had been briefed and instructed. In each participating practice, all patients aged 16 years and over who attended for a general practitioner consultation during a one week period were invited to complete a questionnaire by the reception staff. They could do this at the time or complete the questionnaire elsewhere and return it postage paid.
Validation exercise
A subsample of eight practices was selected for the validation exercise. These practices were chosen to represent variations in practice type (geography and size) and in the socioeconomic grouping of patients. All patients from these practices who completed the questionnaire (n = 1521) were invited to leave their name and address so that they could "help further" with the study. The 834 who did so were invited to make an appointment to see one of the authors (AJ) at their own surgery. At this consultation they could comment on the questionnaire and have a simple skin examination in which the whole body surface, excluding the genital area, was appraised for freckles, moles, and atypical naevi. The number of moles was recorded as none, up to 20, and more than 20.
Statistics
All the questionnaire data were coded and analysed using SPSS software in the Division of General Practice in Cardiff. This information was subsequently collated with the findings from the follow up skin study. The sunburn history was taken at face value from the reply in the questionnaire. Comparison of the self report of skin freckles, moles, and atypical naevi (that is, the other three independent risk factors) and the skin examination was made using the statistic.
Ethical approval
Ethical approval for the study was given by the ethical committees of the Crewe and Macclesfield Health Districts.
Results
Altogether 4727 patients attending surgery at the 16 practices were invited to fill in the questionnaire. Of these, 3105 completed it (66% response rate). Figure 1 shows the age and sex distributions of the respondents. The employment status of the sample was representative of the general population.
Risk factors for scoring the risk of melanoma
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Risk factor prevalence According to MacKie's risk factor flow chart 136 of the 3105 (4.4%) subjects were in the "very increased risk" group; 79% (107) of these were men and 21% (29) women. Altogether 134 (4.3%) people were in the "worryingly high risk" group, and here the proportions of men and women were almost reversed; 13% (17) were men and 87% (117) women (table 1). These two groups combined covered 8.7% of the total sample population. The questionnaire study showed that statistically significantly more women than men in our sample population had skin types 1 and 2, fair or red hair (relative risk factors), freckles, and more than 20 moles (table  2) . This may help explain the differing proportions of men and women in the two highest risk groups.
MacKie's risk factor flow chart was used to calculate the median excess risks for melanoma in the combined high risk group. These were 60-90 times the base risk in men and 40 or more times the base risk in women. The median excess risk was 60 or more times base risk in the "worryingly high risk" group (4.3%) and the "very increased risk" group (4.4%).
Validation exercise
Altogether 834 of the 1521 (55%) patients who completed questionnaires in the eight practices offered to "help further" with the study, and of these 388 (46%) attended for a skin examination. The self reported skin characteristics of the 388 patients were compared with their clinical examination results and the values (where 1.0 = perfect agreement) were 0.67 (95% confidence interval 0.59% to 0.73%) for freckles-good agreement; 0.60 (0.51% to 0.67%) for molesmoderate to good agreement; and 0.43 (0.43% to 0.54%) for atypical anevi-moderate agreement.
Discussion
Full population screening programmes for malignant melanoma are unlikely in the United Kingdom because the incidence is moderate and NHS resources are limited. We did not set out to assess the predictive value of the risk score, because this would have demanded a prohibitively large prospective study. 19 However, we believed that by identifying a high risk group, a more selective approach to prevention of melanoma in primary care might be developed that would be more cost effective in time, resources, and outcome. It might also cause less anxiety among the population than expensive, high profile public education campaigns and the occasional provision of special pigmented lesion clinics. If people were able to determine their own risk score, the targeting of such a high risk group would be feasible.
Studies in which mole counts on different parts of the body have been used to identify people at risk from melanoma have shown disparate conclusions. 20 21 The MacKie model, however, uses four independent risk factors which we considered could be appraised easily by patients. This combination of factors is more likely to give a true value of the number of people at increased risk. Several workers have recommended regular skin examination of people at high risk of melanoma. 9 21 Our questionnaire study showed that 8.7% of the respondents were at "high risk," and a good measure of agreement existed with the results of the skin examination for the three, physically recordable high risk factors-freckles, moles, and atypical naevi. The MacKie risk factor flow chart showed that this combined high risk group had a median excess risk for melanoma of 60-90 times base risk in men and 40 or more times base risk in women.
Targeting the high risk group
Should the 4.3% of patients in the "worryingly high risk" group (with a median excess risk of 60 or more times base risk) be the only ones targeted for primary prevention? These findings show that such a restriction would result in a mainly female target group (table 1) . The reasons for this are evident from table 2, which shows that significantly more women than men had high risk skin characteristics. This suggests that the 4.4% of subjects in the "very increased risk" group (also with a median excess risk of 60 or more times base risk) should be included in the target group.
How should this high risk group be targeted? General practitioners vary in their dermatological interests, training, and expertise, and this needs to be considered. Selective screening would mean that each practice would have to have either a general practitioner trained in dermatology or a dermatological nurse practitioner. Several researchers have emphasised the roles of both doctors and nurses in primary and secondary prevention of melanoma. 9 23-25 A dermatological nurse practitioner (who could supervise one large group practice or several smaller practices) would have to be trained by and have regular contact with the local dermatology department, either directly or through an interested, trained general practitioner.
With this structure in place, all patients aged 16 years and over on a practice list could complete and return a questionnaire. Defaulters could be prompted by follow up letters or telephone calls. The high risk patients identified could be invited to attend for a skin examination by the nurse or doctor. Any patient with a suspicious looking lesion could then be referred (if necessary by a "fast track" facility) to the dermatology department at the local hospital for an opinion and treatment as appropriate (secondary prevention). These high risk people would all be advised about limiting their exposure to the sun (primary prevention), instructed about the major and minor clinical signs of suspected malignant melanoma, and encouraged to check their skin regularly and to seek early medical advice about moles that change in appearance. Practice patients with malignant melanomas who present spontaneously would also have to be incorporated into the system and managed appropriately. In addition, the close relatives of patients with malignant melanoma could be examined, given advice, and offered surveillance.
In a practice population of 10 000, about 700 patients would be invited to attend for skin examination and advice. The initial screening could be carried out over say a 12-18 month period. Once a total practice population had been covered, patients reaching the age of 16 years and new patients of 16 years and over, would be asked to complete the skin questionnaire, and those who failed to do so would have to be followed up. Any patients requiring surveillance would need to be seen at appropriate intervals.
Various models of service provision could be developed to use a risk score for primary and secondary prevention of melanoma. The current situation, however, is clearly inefficient. Fig 2 shows the differences between the present provision of high profile campaigns and pigmented lesion clinics with the service that could be provided by targeting a high risk group in a primary care clinic. It shows the possible implications in terms of increased staffing, clinical activity, and the costs of each approach. This exercise, organised on a national scale, could achieve a full selective screening programme for melanoma in the United Kingdom.
Conclusion
We are confident that this method of identifying a group at high risk for melanoma can be used in other practices in the United Kingdom and that it would facilitate selective screening, preventive advice, surveillance, and secondary referral measures where appropriate. Although primary prevention is effective, the setting up of pigmented lesion clinics on a national basis would be uneconomic in the United Kingdom. A more rational approach is required, and these results support the targeting of primary and secondary prevention on an identifiable high risk group in general practice.
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Key messages
x Successful treatment of melanoma depends on its early diagnosis and excision
x The MacKie risk factors score flow chart was used to identify a group of patients at high risk of melanoma from a sample of general practice patients who had completed a questionnaire
x A good measure of agreement was achieved when self appraisal of high risk skin characteristics by patients was compared with a clinical skin examination
x A self report risk score is a feasible means of identifying high risk patients and targeting prevention of melanoma
Commentary: Start with the KISS principle
Rod Sinclair
The article by Jackson et al asks the question whether a self reported questionnaire can enable selective screening or primary prevention of melanoma to be more precisely targeted towards groups at risk and thereby enhanced. To answer these questions it is important to define the issues and to deal with aspects of primary prevention and secondary prevention (or selective screening) separately.
Primary prevention
Primary prevention strategies attempt to reduce or limit exposure to carcinogens so as to prevent or slow down cancer.
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The criteria for effective primary prevention consist of recognisable risk factors, modifiable risk factors, and a demonstrated need for a primary prevention campaign.
In the case of melanoma there are constitutional risk factors about which little can be done, such as skin type, response to sunlight, and the tendency to freckle and develop moles on exposure to sunlight. Exposure to sunlight, however, particularly in large episodic doses during childhood, is a behavioural component that is amenable to change. The success that the sun smart campaign in Australia has had in modifying the attitudes and behaviour of young Australians confirms this. 2 Whether or not this change is worth while in the United Kingdom will depend on the incidence and impact of melanoma in the community. The designation of prevention of skin cancer as a Health of the Nation objective shows that such activities are perceived as worth while. The consequences of such change include a shift in cultural norms, and there is a risk of discouraging children from otherwise healthy outdoor summer sporting activities such as cricket and swimming.
The potential benefits of such a primary prevention campaign on diseases other than melanoma also needs to be considered. These benefits include reduction in non-melanoma skin cancer and premalignant keratoses, which currently place a considerable burden on the NHS, and reduced photoageing and wrinkling of the skin.
The suggestion that primary prevention programmes could be enhanced by targeting high risk groups requires careful consideration and further validation. In the Australian experience, the necessary increased complexity required to convey a message to a target group tended to diminish the message. Care would need to be taken to ensure that advice to "stay out of the midday sun" and "slip on a shirt, slap on a hat, and slop on some sunscreen-especially if you have a lot of moles, freckles, atypical moles, or previous sunburns" is not interpreted by those not belonging to this target group as carte blanche to go unprotected into the midday sun. This is important, as the designated target group excludes at least 10% of people at risk of melanoma and an even greater percentage of people at risk for non-melanoma skin cancer.
Secondary prevention
Secondary prevention strategies attempt to detect cancer or it precursors while its capacity for metastasis is low and it can still be cured by local treatment. Secondary prevention tactics include educating people to recognise warning signs and to seek early medical attention, case finding, and population based screening programmes which aim to identify previously undetected malanomas. 3 One strategy for early diagnosis involves educating the public to recognise suspicious signs and see the doctor early and educating primary care practitioners and specialists to appropriate lesions for biopsy. Mackie has shown that recognition of melanoma can be improved and that this leads to an increase in the number of patients presenting with thin melanoma. 4 An additional strategy involves case finding, where primary care physicians are asked to routinely examine patients' skin for melanoma when they present for unrelated matters. Currently more than a fifth of melanomas are first detected by a doctor, before the General practice Department patient has noticed anything wrong, and such a strategy has the potential to increase that number.
Population screening
A third method of secondary prevention is population screening (box). Screening for melanoma involves an examination of the entire skin surface (excluding the genital area) and takes 5-10 minutes. The cost is of the consultation fee for the physician. It is free of major discomfort and side effects but is inconvenient.
Potential problems with population based screening for melanoma are that the sensitivity and specificity have not been quantified and the cost is substantial. Population-wide screening is not recommended by the International Union Against Cancer and is not being advocated in Australia, mainly because the performance and validity of the test procedure is unknown.
Screening of self selected people at high risk, as advocated by Jackson et al, has considerable appeal, but before the current protocol is accepted more information is required on several aspects. The value of the test procedure is not known, and in particular general practitioners' ability to detect melanoma has not been measured. If nurses were to do the examination, their expertise would require validation. Some general practitioners have difficulty doing skin examinations, and some well trained nurses could be expected to have similar difficulties.
Secondly, more information is needed on the cost of the procedure. The Jackson protocol involves inviting the entire British population to fill in a questionnaire, contacting the 30 or so million who fail to respond, and then examining 8.7% of those in the high risk groups-5-6 million people. The cost would be substantial and should to be compared with the potential savings that would be achieved by early detection of melanoma.
It is also not known whether advice to "watch your moles for change in size, shape, or colour if you have lots of moles, freckles, atypical moles, or previous sunburns" does not inadvertently tell people that they need not watch moles for change in size, shape or colour if they don't have "lots of moles, freckles, atypical moles, or previous sunburns."
Until these issues are resolved, public education programmes would be wise follow the Australian model and adopt the KISS principle: keep it simple, stupid. Taking equity seriously: a dilemma for government from allocating resources to primary care groups
Gwyn Bevan
General practitioner fundholding seemed to threaten equity of access to health care in the NHS in two ways: fundholders' patients have been treated more quickly than patients from non-fundholding practices in the same authority, [1] [2] [3] and there are suspicions that fundholders have been funded more generously than have health authorities, who supply funds to nonfundholders. [3] [4] [5] [6] The new Labour government has now announced its intention of abolishing fundholding and has introduced policies that are intended to remedy both types of inequity. 2 7 8 Because of endemic variations in medical practice, however, this is not possible-leaving the government on the horns of a dilemma over which type of equity it intends to achieve. It will have to choose either common waiting times or an equitable allocation of resources, and these choices have quite different policy implications.
The equity dilemma
The NHS was created with the objective of reducing inequity, 9 10 but this raises questions over which type of equity is being sought. 11 The NHS reforms introduced two types of local insurers: general practitioner fundholders and health authorities.
12 Fundholding seems to compromise two different types of equity: clinical equity, which is achieved when clinicians use only grounds of clinical priority to decide when patients are to be treated, and financial equity, which is achieved when local insurers within the NHS are allocated equal resources per capita, taking account of the relative risk of their populations.
The government's policies for the new NHS are to retain the purchaser-provider split, with purchasing based on primary care groups organised around teams of local general practitioners and community nurses. 8 Each primary care group will have available their population's share of available resources within a single cash limited envelope. Introducing primary care groups raises the same equity issues as fundholding. Patients of fundholding practices seem to be in the same privileged position as patients with private health insurance, who are able to use their extra resources to secure shorter waiting times. It may thus seem that a policy that is directed at one type of inequity will be directed at the other, and that it is immaterial which is given priority. This example of the introduction of primary care groups shows that it is not.
Example: introducing primary care groups
Consider a health authority that covers two towns (Lowerton and Higherton) served by one (Tonville) NHS trust. Each town has a population of 50 000 with similar needs (and virtually no private health insurance), so each would receive the same budget funded by a capitation formula. There is, however, a consistent difference in referral rates of general practitioners in each town: the general practitioners of Lowerton have half the referral rate of those in Higherton. The local medical school has investigated these differences and failed to find any convincing explanation other than differences in medical practice style. This is in common with most studies of variations in referral rates. [13] [14] [15] Coulter et al showed that higher rates of referral by general practitioners tended to result in higher rates of admission to hospital. 16 In numerous studies throughout the world of variations in per capita use (after standardising for age and sex) of hospital services for many conditions, the general conclusion is that variations in use are heavily influenced by variations in medical practice. [17] [18] [19] [20] Consider the position now and after the introduction of primary care groups. Now there is clinical equity between Higherton and Lowerton, with common waiting times across the authority. There is financial inequity (which is hidden), with spending per capita of Higherton being twice that of Lowerton. It is possible to achieve clinical equity when the health authority is divided into two primary care groups by funding each on past use of services. This policy was initially applied in setting fundholders' budgets and has since been changed, precisely because it would lead to financial inequity (with Higherton being funded at twice the rate of Lowerton). To achieve financial equity, each primary care group would be funded equally: by a capitation formula that assumes doctors deliver treatment at the same rates for populations in equal need and makes no funding concession for variations in medical practice. This must result in clinical inequity, as each primary care group has access to the same volume of supply, but demand from Higherton is twice that of Lowerton. What differences in waiting times might emerge under these circumstances? The impact is illustrated by applying the basic queuing model.
Impact
The basic queuing model is based on three simplifying assumptions: that the trust provides one service only (acts a single server); that patients are seen in the order in which they arrive; and that of rates of arrivals and of service are distributed randomly (with Poisson and negative exponential distributions). Figure 1 shows the relation in the steady state between the expected queue length and the ratio of arrival rate to service rate (known as the traffic intensity). The values shown apply when the arrival rate is lower than the service rate. If the arrival rate exceeds the service rate the queue, and waiting time, becomes longer and longer. Figure 1 shows the common result of most queuing models with stochastic arrivals and service times: as the arrival rate approaches the service rate, the queue and waiting time become infinitely long. 21 When the server is idle, arrivals will be expected later, which will correspond to this idle time, and the server will not then be able to cope. Pressures for efficiency require service rates to be close to arrival rates, which inevitably results in vulnerability to small increases in arrivals. Requiring hospitals to achieve high bed occupancy rates, for example, makes them vulnerable to fluctuations in admission rates resulting in red alerts.
In the example, queues will change drastically. This can be illustrated with an average annual referral rate of about 20%, 22 which gives a mean referral rate across the two towns of 180 patients per week. With a current mean service capacity of 200 patients a week there is a common queue of nine patients. With an equitable budget for its primary care group, Lowerton would have a mean referral rate of 60 patients a week, to a service capacity of 100 patients a week-resulting in an average queue of 1.5 patients (and a waiting time a sixth of the current one). Higherton would have a mean referral rate of 120 patients per week, to a service capacity of 100 patients per week-which means that the queue (and waiting time) would just grow and grow.
Hence the government must choose between initial clinical equity or financial equity. Successive governments have sought to remedy financial inequity, once this has been revealed, and the NHS reforms gave this priority over clinical equity. 
Identifying and remedying financial inequity
At the start of the NHS, financial inequity for general practitioners was made obvious by massive variations in list sizes by area. Medical practices committees were created, and empowered to secure a more equal distribution through negative direction-that is, stopping general practitioners from moving into over-doctored areas. 23 Hospital services were not related to populations until health authorities were created in the 1974 reorganisation. This probably explains why health departments began serious consideration of financial inequity to hospital and community health services only in 1975. In England, the Resource Allocation Working Party recommended capitation formulas to reduce financial inequity. 24 Similar approaches were adopted in each country of the United Kingdom. 8 This policy has had three problems.
The first problem was, and is, intrinsic to seeking financial equity. Ideally, resource allocation formulas require knowledge of differences in morbidity in populations, how much of this morbidity can be treated effectively, and the relative costs of different types of effective care. As this ideal is unattainable, any resource allocation formula will be open to dispute. 25 26 Nevertheless, allocating resources by using formulas is likely to offer greater financial equity than relying solely on past patterns of expenditure.
The second problem was that policies were incoherent. A capitation formula set financial targets for each health authority based on its resident population with an automatic adjustment for cross boundary flows (patients who lived in one authority but who were treated in another). 24 Authorities were thus funded as providers on the basis of their catchment populations. 27 This policy was only crudely directed at financial equity. An authority with overspending caused by its residents' high use of services was, for example, required to cut its hospitals' budgets. 28 Because governments seemed also to pursue clinical equity, authorities lacked an effective means of influencing their populations' use of services: patients could be referred to any hospital, and clinicians decided on treatment without reference to the patients' health authority.
The third problem was that health departments' policies applied to the health authorities only and ignored financial inequity within authorities. 29 The rhetoric of the NHS reforms was that these would deliver efficiency in a market based on competition. Fundholding was presented as enabling general practitioners, as informed consumers on behalf of their patients, to put market pressure on hospitals; in turn patients, by choosing their general practitioners, would bring similar pressures to bear on them. 11 This required creating local insurers (health authorities or general practitioner fundholders) and giving priority to financial equity, with clinical decisions on admission to hospital having to be related to the ability of the patients' insurer to pay. This resolved the previous incoherence in policy.
General practice populations are those for which clinicians make decisions on use of healthcare resources; all other populations are administrative artefacts. Thus, in principle, general practices offer natural building blocks for funding by capitation. 30 31 They also offer a way of addressing financial inequity within authorities. In practice, fundholders' budgets were based on past spending. 3 6 This revealed past inequities and created future problems: it created potential for general practitioners who knew they would become fundholders to manipulate increases in spending over the period used to set their future budgets. 3 As demands for emergency care increased, health authorities could finance this only by reducing the resources available for elective care for non-fundholders.
Government policies
The new Labour government has introduced policies directed at securing financial and clinical equity between fundholders and non-fundholders. Fundholders' budgets are intended to be a fair share of the health authority's allocation, and increases in emergency activity will be financed by a common charge. 7 32 From April 1998, admission for non-urgent patients must be on the basis of clinical priority alone, with common waiting times for patients from all practices. 2 Given the variations in medical practice, it is not possible to achieve both types of equity. The question is, which will be given priority for the new primary care groups?
Priority for clinical equity: running the policy clock backwards Giving priority to clinical equity has the following implications. Each general practitioner enjoys autonomy over referrals and can refer anywhere in the United Kingdom. Constraints apply, not on individual general practitioners, nor individual practices, nor primary care groups, but only on all GPs using the same provider. This leads into "the tragedy of the commons" 33 : as no one owns common land, it becomes overused because no individual has an incentive to act responsibly. In this case, providers are the common land. Rationing is through waiting times defined by clinicians, which override purchasers' ability to pay. This implies discarding a policy of financial equity and allowing variations in medical practice to flourish. This is in effect running the NHS policy clock backwards.
Giving financial equity priority: running the policy clock forwards
The economic solution to the tragedy of the commons is to create responsible owners. 33 For general practitioner referrals one way of doing this is through budgets for primary care groups and giving priority to financial equity. This need not result in permanent clinical inequity, provided that doctors reduce their variations in medical practice. This might be done by linking epidemiological surveillance of variations in medical care 34 with use of evidence based medicine.
Analysis of financial inequity between Boston and New Haven suggested that this was caused by variations in medical practice. Although in Boston 60% more was spent per capita on hospital services than in New Haven, Giving priority to clinical equity . . . leads into "the tragedy of the commons" inhabitants were unaware of this, and doctors who had worked in each city were unable to say which had the higher spend. 35 Wennberg et al analysed the high spend in Boston by diagnosis related groups and found that Boston's higher utilisation was largely in groups with high variation in admission rates across small areas and for which there is little consensus over the appropriateness of admission to hospital. 36 Analysis of general practitioner fundholders in Wales also suggested that high per capita spend was associated with high use of procedures with high variation. 37 In our example, analysis may show Higherton's high spend to be concentrated in small areas with high variation in admission, with questionable benefit, and that there are services in Lowerton where rates of efficacious treatment are low and where take up ought to be increased. In this way, a policy of achieving financial equity might go hand in hand with achieving greater efficiency through more effective use of scarce resources. Emphasising this policy may offer a better prospect of real efficiency gains through reducing variation in medical practice than through provider competition.
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Conclusion
Previous Labour governments introduced two main policy instruments for achieving financial equity in the NHS: medical practices committees for general practitioners and capitation formulas for hospital and community health services. The last Conservative government introduced the purchaser-provider split and general practitioner fundholding. These measures remedied the incoherence that undermined achieving financial equity in the unreformed NHS and put financial inequity within authorities on the policy agenda for the first time.
The government must choose initially between seeking clinical equity or financial equity for the new primary care groups. Because there are variations in medical practice it is not possible to have both. Starting with an emphasis on clinical equity in effect means abandoning the policy of financial equity. It leads into the tragedy of the commons, in which variations in medical practice are allowed to flourish unchallenged. Starting with an emphasis on financial equity addresses the tragedy of the commons by challenging variations in medical practice; reducing these may lead to clinical equity-but this can only be done by constructively involving epidemiologists, general practitioners, and hospital doctors in relating the allocation of resources to variations in use of hospital services. Funding: The national evaluation of total purchasing was commissioned and funded by the Department of Health. However, the views expressed in this paper do not necessarily represent the policy of the department.
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